WHAT'S KNOWN ON THIS SUBJECT: The rapidly rising prevalence of overweight and obesity among children and adolescents over the past 4 decades is a significant public health concern. Experts urge pediatric health care providers to provide routine obesity screening and counseling.
METHODS: Our sample contains adolescents 11 to 17 years old (6911 girls and 6970 boys) from the 2001-2007 Medical Expenditure Panel Survey who reported having at least 1 health provider visit in the previous 12 months. Using logistic regression, we investigated factors associated with whether parents reported that their children were weighed and measured and whether they or their children received counseling on their eating habits and physical activity. All models were estimated separately by gender.
RESULTS: Forty-seven percent of girls and 44% of boys who visited a health provider were advised to eat healthy, and 36% of boys and girls were advised to exercise more. Obese boys and girls were both more likely to be advised to eat healthy (odds ratio [OR] = 2.10, P , .001 and OR = 1.70, P , .001) and exercise more (OR = 2.37, P , .001 and OR = 1.90, P , .001) than adolescents who have normal weight. However, overweight boys and girls were counseled at a much lower rate than those who were obese. Adolescents who were more likely to receive such advice lived in the northeast, were from higher-income households, had parents with at least some college education, and had a usual source of medical care.
CONCLUSIONS: Greater efforts should be made to incorporate guidelines on childhood obesity screening and counseling into clinical practice. Pediatrics 2012;130:67-77
Obesity is a leading cause of premature mortality in the United States. [1] [2] [3] Overweight and obesity in childhood and adolescence have serious immediate and long-term health consequences, 4 and obese adolescents are more likely to remain obese as adults. 5 Adolescents with weight difficulties are also more likely to experience psychological and behavioral problems. [6] [7] [8] As a result, the rapidly rising prevalence of overweight and obesity among children and adolescents over the past 4 decades is of significant concern. 9 Recognizing the severity of this problem, pediatric health professionals have been urged by various expert groups to periodically screen for overweight and obesity by using the BMI. 10 ,11 Current clinical guidelines also recommend that health care providers evaluate a pediatric patient' s dietary patterns and activity levels at each well child visit and counsel children in the obese and overweight BMI range to improve their diet and increase their level of physical activity. 12 Recent studies show varying degrees of obesity screening and counseling in pediatric practice. 10, [13] [14] [15] Studies that directly survey providers suggest that the rate of obesity screening and counseling 10, 15 is higher than found when reviewing medical records from selected practices. 13, 14 The only populationbased study uses data from California and indicates that obese (but not overweight) adolescents received more counseling on diet and physical activity than normal weight adolescents in 2003 and 2005, but not in 2007. Specifically, the rate of nutrition counseling fell from 75% to 59% between 2003 and 2007, and the rate of physical activity counseling declined from 74% to 60%. 16 By using the 2001-2007 Medical Expenditure Panel Survey (MEPS), we provide the first nationally representative estimates of the rate of screening for adolescent overweight and obesity and the provision of advice about healthy eating and physical activity by pediatric health care professionals. We also examine how body weight as well as socioeconomic factors and access to health care affect whether adolescents receive these services. The American Medical Association expert committee on childhood obesity met in 2005 to revise its earlier 1998 recommendations in light of advancing obesity rates. 12 The publication of their conclusions in 2007 coincides with the last year of our sample period. Our results, therefore, reflect clinical practice leading up to the issuance of formal guidelines.
METHODS

Data Sources
The MEPS is an ongoing nationally representative survey of the US civilian noninstitutionalized population, conducted annually since 1996, with the use of an overlapping panel design. Respondents are interviewed about their family' s medical care use over the course of 2 years through 5 interview rounds. During the interviews, data are collected on demographic characteristics, health conditions, health status, health insurance coverage, and employment for all household members. 17 The MEPS also contains parent-reported height and weight information (typically by mothers), which allows the calculation of each child' s BMI.
Outcome and Obesity Measures
The corresponding parent(s) were asked: "Has a doctor or other health provider ever measured (PERSON)' s height? When was that?" and "Has a doctor or other health provider ever measured (PERSON)' s weight? When was that?" From the answers to these questions, we constructed a dichotomous measure of whether each child' s height and weight were measured within the past year. We did not, however, directly observe whether health providers calculated BMI or conveyed the results to patients.
Parents were also asked "Has a doctor or other health provider ever given you or (PERSON) advice about (PERSON) eating healthy? When was that?" and "Has a doctor or other health provider ever given you or (PERSON) advice about the amount and kind of exercise, sports, or physically active hobbies (PERSON) should have? When was that?" Based on the answers to these questions we derived 2 dichotomous outcome measures for whether each child was given advice about healthy eating and about physical activity within the past year.
We categorized each adolescent' s weight status by comparing his or her BMI to age (in months) and gender-specific percentiles from the 2000 Growth Charts provided by the Centers for Disease Control and Prevention. 18 A child is classified as underweight if BMI is ,5th percentile; healthy weight if BMI is between 5th and 85th percentile; overweight if BMI is between 85th and 95th percentile; and obese if BMI is $ 95th percentile.
Analytical Sample
Our sample consists of adolescents between ages 11 and 17 years with nonmissing height and weight information who had at least 1 health provider visit within the past year. Health providers may include physicians, physician assistants, nurses, or nurse practitioners. The 2001-2007 MEPS contains 21 834 total adolescents of these ages. After excluding 6560 adolescents because they did not visit a health provider during the previous 12 months, and an additional 1393 with missing height or weight, we arrived at a final sample size of 13 881, composed of 6911 girls and 6970 boys. We focus on this age group because obesity during adolescence persists into adulthood to a larger degree 19 and appears to independently predict obesity-related mortality decades later. 20 In addition, the nonresponse rate for height and weight in the MEPS is higher for younger children, which may reflect the greater difficulty parents have in accurately reporting weight and height for smaller, faster-growing children. 21 We study boys and girls separately because interaction tests based on pooled models suggest differential effects by gender.
Statistical Analysis
We estimated logistic regressions to examine factors associated with a child being measured for height and weight, and receiving dietary and physical activity counseling. The key variables of interest are the clinical weight categories based on BMI-underweight, overweight, obese-with healthy (normal) weight as the reference group. All models control for the child' s age, race, and ethnicity, Census region (Midwest, West, South, reference group Northeast), household poverty status (,100% federal poverty line, 100% to ,125%, 125% to ,200%, 200% to ,400%, reference group $400%), insurance status (Medicaid, uninsured, reference group private), and lack of usual source of care (= 1 if there is no health provider that the child usually goes to when sick, = 0 if there is), as well as the responding parent' s marital status, education level (high school, some college, bachelor' s degree, reference group less than high school), and obesity status. We also include indicators for survey year to capture aggregate nonlinear trends in clinical practice. The MEPS sample design uses complex sampling techniques including stratification, clustering, and differential sampling rates for selected population subgroups. 17 We use the Stata 11.0 survey logistic command, which accounts for the complex survey design of the MEPS to generate estimates that are nationally representative of the US noninstitutionalized population.
RESULTS
Appendix 1 contains descriptive statistics for our analytical sample. Seventy percent of adolescent girls who visited health providers' offices were in the healthy weight range, 4% were underweight, 14% were overweight, and the remaining 11% were obese. More boys were overweight or obese (17% each) than girls; 60% of boys were in the healthy weight range and 5% were underweight. Our analytical sample was similar to the subgroups that were excluded because of missing height or weight information (Appendix 2) or because they did not visit a health provider within the previous 12 months (Appendix 3). However, the excluded groups were more likely to be nonwhite (58% and 49%, respectively, vs 33% in the analytical sample), from lower income families (25% and 18% below the poverty line, respectively, vs 13%), and to have parents with less education (14% 
FIGURE 1
Proportion of adolescents receiving obesity screening and related counseling. and 15% with a bachelor' s degree vs 29%). In addition, among girls who did not have a health visit a higher proportion were obese (13% vs 11%) and overweight (16% vs 14%).
The large majority of adolescents had their height and weight measured during health provider visits (Table 1) . Fortyseven percent of girls and 44% of boys received advice about healthy eating from their health providers, and fewer were advised to exercise more. The rate at which health providers gave advice did increase after 2005 (Fig 1) , particularly for girls. Because the estimates in Fig 1 are based on adolescents who visited a health provider, the overall prevalence rates of advice are lower. Extrapolating to the full population, only 38% of girls and 35% of boys received healthy eating advice, whereas 30% of boys and girls received advice on exercise.
After controlling for child and parent characteristics and aggregate time trends by using logistic regression, we found that adolescents in all ranges of the BMI distribution were equally likely to have their height and weight measured by health providers ( Table 2) . Both boys and girls without insurance or without a usual source of care were significantly less likely to have their height and weight measured, as were those who lived outside the Northeast. of receiving dietary counseling than the obese (P = .003 and P , .001), and the magnitude of this difference (60%-70% lower odds) is substantial.
In Table 4 , we report our findings from logistic regressions of whether adolescents were advised to exercise more by health providers. Obese and overweight girls had higher odds of receiving physical activity advice (OR 2.366, P , .001 and OR 1.370, P = .001) than their normal weight counterparts. Both obese boys and overweight boys also received more exercise advice than boys of normal weight (OR 1.903, P ,
.001 and OR 1.258, P = .045). Overweight boys and girls were significantly less likely to receive physical activity counseling than the obese (P , .001).
Many of the same demographic and socioeconomic factors predict higher odds of receiving obesity counseling for both girls and boys, including higher levels of parental education, living in the Northeast, higher family income, and having a usual sourceof care.Inaddition, both black and Hispanic adolescents were more likely to receive advice on proper diet than whites (P = .006 and P , .001), whereas only Hispanic adolescents were more likely to receive advice on physical activity (P = .075 and P , .001).
In alternative model specifications we included a time trend instead of the dichotomous survey year indicators and found that trends in screening and counseling were positive and statistically significant. However, we chose to present specifications with separate year indicators because they reveal that the aggregate upward trend in screening and counseling is nonlinear. This variation in specification does not impact our results, nor does restricting sample toonlywell-child visitsor tovisits made exclusively to pediatricians.
DISCUSSION
To our knowledge, this study is one of the firsttoexaminethestateofobesity-related counseling to adolescents over an extended period in the United States. Although they were more likely to receive advice on healthy eating or physical activity than their normal weight peers, we find that a significant number of obese and overweight adolescents did not receive advice from medical professionals during the past year.
Furthermore, overweight adolescents were counseled at a much lower rate than obese adolescents. This is troubling because experts believe that obesity is easier to prevent than to treat, which implies that physician counseling for the overweight, but not yet obese may have the greatest potential to prevent obesity later in life. 22, 23 We do, however, find that overall rates of obesity counseling improved toward the end of our study period. This may reflect providers' increasing awareness of childhood obesity, possibly from publicity related to the convention of the American Medical Association expert committee on childhood obesity in 2005. 12 The only national estimates of obesity counseling are from the National Ambulatory Medical Care Survey 15 and suggest that 37% of all general medical visits, and 58% of visits by overweight or obese adolescents, involve some mention of a weight-related topic. These estimates are, however, not directly comparable with ours because the National Ambulatory Medical Care Survey samples doctor visits and the data are reported by health providers, whereas the MEPS samples individuals and contains every visit reported by the individual for the entire year.
Whether adolescents receive obesityrelated counseling varies consistently with several factors. One previous study found that low-income children enrolled in public insurance were more likely to receive preventive care. 24 Our results suggest that uninsured adolescents were less likely to be screened for obesity, but that, among those with insurance, the source of insurance was not a significant determinant of either screening or counseling. We do find, however, that adolescents were more likely to receive advice on diet and exercise if they lived in a higher-income household and had parents with a college education. One possible explanation is that parents with more education and economic resources have easier access to health providers who are more aware of and compliant with clinical guidelines. This could occur through enrollment in health plans that selectively contract with more compliant health providers, or through community knowledge of which health providers provide higherquality care. Another interesting finding is that both black and Hispanic adolescents were more likely to receive advice about diet than whites, which could reflect awareness among health providers that minorities are at greater risk for obesity. 25 Previous studies have found that individuals without a usual source of care receive less preventive care, and that those without health insurance, minorities, and the poor are more likely to fall into this group. 26, 27 We find that, even after explicitly controlling for demographic factors, not having a usual source of care independently lowers the probability that adolescents are screened for obesity and receive counseling. This may result from adolescents visiting facilities, such as walk-in clinics or hospital emergency departments, which are more focused on acute care and devote fewer resources to tracking BMI.
Our analysis suggests that health providers may have missed important opportunities during their encounters with adolescent patients to provide counseling on diet and physical activity. Although more research is needed to identify and address barriers to counseling,possiblereasonsforlimited levels of counseling include lack of awareness of the risks of childhood obesity, 28 lack of training, and lack of confidence in the efficacy of giving such advice to adolescents. [29] [30] [31] In addition, third-party payers typically do not reimburse providers for visits that are extended to provide counseling. Nonetheless, the increasing prevalence of obesity counseling coinciding with dissemination of the 2007 guidelines is promising.
One study on adolescents found that physician obesity counseling is associated with attempted weight loss and moderate changes in dietary behavior. 32 Likewise, advice on exercise given by physicians to adults during primary care visits is associated with more weight-loss attempts, 33 improved diet, 34 and greater physical activity. [35] [36] [37] However, physicians recognize the need to receive training on how to best incorporate obesity counseling into routine office visits. 38, 39 One mechanism for helping physicians develop a specific protocol and operational plan for providing counseling is continuing medical education, and recent evidence suggests that, at least for adult patients, training does improve the quality of obesity-related counseling. 40, 41 Research also suggests that one of the most important things a physician can do is to make patients aware of their weight status. Significant body size misperception is a barrier to weight management by parents and caregivers of preschoolers and elementary school age children, 42, 43 adolescents 44 and adults, 45 and at least 1 study identifies the absence of pediatrician comment on child weight as a strong predictor of misperception. 42 Moreover, overweight boys and girls who accurately perceive their weight are more likely to report having attempted weight loss. 44 These results highlight the need for health providers to discuss weight management with their patients.
Although multicomponent and highintensity behavior intervention may be needed for some obese children and adolescents to improve their weight status, 46 evidence suggests that innovative interaction between physicians and parents can encourage the behavioral change needed to prevent excessive weight accumulation. For instance, Tarveras et al 47 reported that parents were more proactive in preventing their children from becoming overweight when pediatricians evaluated their confidence and readiness to initiate weightrelated behavioral changes in their children.
Several limitations of our study must be kept in mind. First, we rely on parent-reported measures of height and weight to determine child BMI, and although these measures are more accurate for adolescents than for younger children, parents have a tendency to underreport adolescent body weight, particularly for girls. 21 Furthermore, there may be differential misclassification of BMI if, for example, parents whose adolescents were weighed and measured by providers make more accurate reports than those who were not. In addition, BMI may have changed between the last health provider visit and time of survey.
Overall, it is difficult to determine the direction and magnitude of the misclassification of weight status from these different sources, although categorical weight status measures should be more robust than BMI. Second, our measure of physician advice is also parent reported, and some parents may not have heard or accurately remembered the advice. Likewise, if parents of overweight and obese adolescents have better recall than parents of normal weight adolescents with no weight concerns, the differences in counseling rates we report will be overstated. Third, racial minorities and those of lower socioeconomic status were disproportionately represented among the 36% of the sample excluded because they did not report weight or height or did not visit a medical provider in the past year.
CONCLUSIONS
Obesity is a serious health concern, and obese youth are more likely to remain obese as adults. Obesity also disproportionally affects Hispanic and black adolescents, 25 
